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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the yield and the 
reliability of a semiconductor integrated circuit device by 
preventing a short-circuit defect of a second metal 
interconnection formed on a first metal interconnection by 
CPM(chemical mechanical polishing). 
SOLUTION: In a semiconductor integrated circuit device, 
wherein inter- layer insulating films 11a, 1 lb are formed in an 
upper part of a semiconductor substrate 1 in which an n-type 
MISFET Qn is formed, and an interconnection 14 which fills 
an interconnection recess 14 formed in the interlayer 
insulating film lib is formed by depositing a metal film made 
of copper or the like and polishing it by CMP, an inter-layer 
insulating film 16 formed on the interconnection 14 and the 
inter-layer insulating film 1 lb is constituted of a blocking 
layer 16a, a planarized layer 16b, and an insulating film 16c. 
For the planarized layer 16b, a film having a self fluidity such 
as an SOG(spin-on-glass) film is used. 
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^/jMliWm i ntc:t5(ti.ffi]gp-CiO-e<OS^H 1 1 , ft:^ 
iliWm a x(Cj3{t-&[HgBriO^(7)»aH 2 fc 
< (H1^H2) , SaHlioJ:tXH2{±. ^1 

^ffl[C0«ffl«®i5LlJ: (H 1 ^H2>L 

2) t>cox'jbs/::i6. ^imw&mm (oi ofriB^^^is 
LJtA^oT. iK^x^-^jiVmthmmim^zX'^xwM 

c: S O GM^c^Slfttti^lK*^ L=5r ^^rfif e 
[ 0 0 3 6 1 ^ file ( c ) IS^^fc^,^■cwe$^^/■c 

mi^mgB«{±. fi/jMliWmi n\,Zi6nhmmX'cr>m 
1 SI«1±SB«a®<0T -y i^y-^&Y. 1 1 , ik;*:itiWm 

3.-x.\iz3snhmn'<nm\mw&.mi^m<r>^ ^ y'^y 

:^fiK2i:A^{5{^^LV^ (K1^K2) , ClcOio^&r^^ 

^i*cmaiiis&iia<ofstiS:srftJ4. MiaH i ^ h 2c7)^fefr 
[00371 ^fz. ^ms.m^m<r>mmizyyx^c 

il'ffcl8l«-ita^.& i: tc J: 0 m 2 t^Wkt:mm-h Z b 
i)<X't^h. 

[ 0 0 3 8 1 m 1 m-miiMmcmmt. m i m% 
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[0040] ( 4 ) *^HHco¥^tlc^lHlB^a<^SSjt 

m±.^zm 1 ^M&Jts ^<7>-uiz\mim&-tt 

Xm. ( b ) iaiS5«l^g5$:-^tfm 1 i^MtfO^ffit: . Gfl 

a5^si^jitf^«ffi»5:j^BSt-rsxs. ( c ) mm\m 

SrCMPStiOSfSL, miiteMilKtommco^^ 
«ttl«S-«UTmi^i«<^«S-?BlS^SXm. (d) 

fsimmmmi<o±.mziyv n ^-s-ftK^Jtsiu. i^u 
( e ) i^v^ymimiist^m2immizmsii:m^ 

[ 0 0 4 1 ] c:<^ i 5 ^j:^mi'i^mmmm(^mk:m 

izXixlt. Buie ( 2 ) tcie«L^c^«:^IlIS&IISS: 

gSEi6tts-^rr?.i£js«i^< . y^x-^cvDm. teo 

10042] 

izm^\yxmnizwmti>, ^ts. mii<mm^nmt 
[0043] (mm<mmi ) mm. *5|hb<o-iijs 
[0044] :mm(r>mm i o^i^f*m«iii8&^a«i. 

iikHi. SOI (Silicon On Insulator) I6^2j3 

yP4fcnf-\'^;HWI SFET (Metal Insulator Semi 
conductor Field Effect Transistor ) Qnij^&^tl 

fzi>(7)-cf>h, SO limm 2. vmm^mfms 

[0 04 5] nf-^:tvHWI SFETQnJi. if^fij^S 

« 1 cr>±m±izy- himm e iif Lxm&^ixtiy- 
izm&^nfz^^nwmimma t ^^-th t<o-cs> 



0, y-hmfii7<0|||HtJj:t^±®l=»i-9-'f F'*?*-/l' 

[0046] y-hf^mmeii. m.nm<r>mmi:^ti> 

>- 3 yg-ftJK*^ <b ^ 0 T^c t ;t {f V D a I; y::t±siK 
^k^lc J: 0 m^th Z t i]-X-^ h , 
[ 0 0 4 7 ] y- h««i 7 ti. 7t i: ;t«i'(SSfii^^fBi' 

vyx'T y ^£^^JS« $• JfM U-C iKJfttit^tS: Ho T t J: 
v\ 

[00481 5r*e!t«!i¥gi«jfflJ*8Ji, ^-ivm I S 

FETQntfOy-X- Kl^-^ y«l^i: LT^tg^^ t^O 
•C'*)0. txtltltiV y (P) tf^ii^m (As) ^<50n 

[ 0 0 4 9 ] h«ffi7ti J:0^^|i6*?!l*^ttc«^8(0 
±^tC<i. WSi, , MoSi, , TiSi, , TaS 

[ 0 0 5 0 ] -tfW H'^:}-- yPX'^— ■+f9fcj:t>'=Jf^ xr 
yS'fliffili:-rsC:i:*<T'#. i^U 3:^S^kM?rfflv^?,« 

trgfeii^^^A'-y^-^Mi 0^-7:^9 tvxm 

[00 5 1 ] ^«c«:Klt>J:lAnf-v:t->/UM I SFE 
TQn<0±SI5lC«illBIi^lll 1 a*W§*tTV^«., 

llafcLT, BPSG( Boron-doped Phos 
pho-Silicate Glass) M^/i(iPSG (Phospho-Si 1 ica 
te Glass) ^m<r>'Jy'0-^^m^h^ti)^X't 

t-rS^ttt'^S. SPbI^JKI lati. im^ixtz 
fefc;i(fCMP&tcJ:')WS$ix. -eo^ffl^^a 

[0052] ^|iE!|^^^lf!|s®^8±cOJifai&itM 1 1 a 
icl4««.l 2*«i6tt4,fL. «)B!TL1 2lc«, i^tm 

xj^^y^mt.zi.^mwL^fifz^yy^'ry'i^issi. a 

3him^^1xX\^i>. 

[0053] nmmm 1 1 acoiJifcfi, if^ifesii 
1 1 b cmimmm^^) tm^^tt. ibis i AtmfSi 
mmwii 1 bic»^$ixy::iB«aii 5rtt;jefi£$ixTi/^ 

[0054] «S^)K1 1 b{±. >ti:i.tfCVDffii 
^tJ, iira^lKl 1 bc7)^B{C{iX^7 7 y^l 1 

tc. w^i 4<7)m&comi.z'ffi:>ix^cMpmizXhmm 
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^^tthiiCOVh*). CMPeoSf^JtcJ:S§l-5*>^IS 
[00 55] gEiai4{i. ^mWS 14 a. tm.it^ 9 y 

4.ffi»i<i$fioffiv t-ri-citicioie 

IS 1 4 OtSWHbtf^ 3 iailJSt5t<^±#^ WSiJ-r i: 
a'(tf-^'VlSl4b{±. 

1 4 a &^g«-r-&^^^^^t i: x{fai«ot£ti5:is&ih-rs ro 

cm. fzttii. ^yirjum. mt^y-^ivm.. mit9 
yyxy-yWk. xn-y^^yyx^ym:. S>?.v^<±iix 

1 0 0 5 6 1 ffiia 1 4<0±Bfct4-r ^ -/ i^i^^^l 4 c 

ix. msi\4t:mm-h±wiimtimimm i bj- 

'}ayw^t\mLxcup<mmMWfi±%<. m 

mi 4 i^\.zmm-htzib\,zibhnM<r>::^~f^-mm 

< mm^ti. nMmzm^t^mm^:mm■t ztt^ 
[ 0 0 5 7 ] ESI 1 4^i.umismm 1 1 bco±®ic 

tiiA^i^M^l 6;&W$nTV^&. €SII%«U^1 6 

4*iJ:tfJllBBftiSlSl 1 bfcSb-CJgJiESil 
/c^o -,iKyym 16 a, 1 6 btSiV^SIg 

16c*»<i>«(£SfLS. 

[ 0 0 5 8 1 :rn «y=5f y^^Ji 1 6 a»4. Jt fc ^(fr^X 

m-t , iE«a 1 4 <7)^mnm 1 4 a i:mm-^m<^mL 
irmm-fhrnmir^-tt. znizx ^m^^i^yfSk 1 4 

bWS!imttt{C«raifeiMySl la, lib, le^co 

y^y^^m 1 6 a<^Bimt±, i^'J 3>'S'fkJRS:fflV^fc« 

[0059] TiB-fUl 1 6 b«. eeSEBffiSrW^SS 
)l;ti:i»SOG (Spin On Glass) K*»^>^rO, X^' 
7-y^l 1 c*3j:t/7'-< >y^'y^l4cc7)^S-i^±L 

•JWi 1 6 b i: fc«fc OSra^Siiill 1 6 <omm<7) 

^ms.^m&^-tizbifix't. mzmM-t?>^di.zm^ 
msm<m^m±Lxm2mmi<7)=^a-hT-!^m 



^Utt^X'^^. 

[0 0 60] ^fmi 6c{4. fztx.i£CVDmi,zXf) 

m^-^ixtzi^v :3ymn:Mt-rhz tij^x'^ . m^fm 
ffl-fb® 1 6 b tci osrai^K 1 6<rj+^^!Sim-/}m&. 

X'^ SJ©-&^c{i!^^IT'{4=5:»'^. 
[0061] ^^SMilS 1 6 (CUE^if» 1 7 timtSL^ 

ti. mMmi7mzim2^mimx\hhJS!.^^i8ti<B 

m^^tix^^hwas^i 4i,zmm-i>fzi/:><r>nimii>-kt 

miiXx/^min^^tswsL\.z^mm^i:im\.x . tzt 

x^t^^niitmM^-wmzmm-h^^ij^h'r^ 
T)vy'? >- ymxm^ ^tix^-^h. 
[006 2] w^\s\iw^i4tmmz. 

Qa}:.mi^i-9ym&hb-b-t,^j:h. iMW^lQa. 

A, ^y'f:K'fyt.ti\i^fth(r>'^±X'hr>xi^i.\^. 

z.ixtimm^xrM.^^mm^tE/m'mmb'^hz. t izx 

OlEiiai 80ffl»ffl{l:lcf#aiEiSStito±^SrfP$ij-r^«r 

i:mm.-ti>;itt/'X'^i>. mtt^^ymiahn, ±m 

1 8 a ^mm-hmmtzt z.im<7)ii&$Si?:m±-th 
yu^^y^^mtLxi^m^iti^ztti^x'^. m.it^i' 
ymr>m. tzbHi. ^y:s^)um, mt9y9)vm. M 
it^yi/'XT-y^. :^^^'y$'9yyx7-ym. hh\<^\i 
dix t cOv' U 3 y oo^t-^h -ri. i h t> T' # , 

[ 0 0 6 3 ] sarfc. Eis 1 amk\.zmm-rh i a tec m 
p^*fflv^y::W«t:J:Oiiisiiesflii e^L^zm^^ntz 
^mm^mtiLxm^^ix^t^. mf^m^iecrimm 
ffy^m.mm^Ltlbii'^^mk^ixxv^ht^lsb. ^<7)m. 
miz\twm 1 7 \m<n]!m^m^^. i^^xwgki 

Wm'ilia\iZW&t^WM 1 SCO 3 - h^ftti^-ti: 

5 i i: ^ s . t.tz. mmmmm: i e n^mij^+wz 

W-mXhhtzib^ W^\8i^m'htz>!h(r)CUP{,zX 
[ 0 0 6 4 ] iEHl 8±lcJirBlMMi^ 1 6fc il/lBIS 1 

smm.<r>mm!msSkiiXxf^^j&WLLx^ hi,z^m<iz 

ffi)«LTtJ:V^, C:<^^. Tffl^kWl 6bi:|5|«<7)^ 

5 C: i: JiffiH 1 8 cr,^^b nmx'h h . 
[0065] ±ieL^c¥#«sm«[HlSS^ISc7)$8jt 
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[ 0 0 6 6 ] i-f , ^mmnmi^mizj: omm^ti 
xmizinfi,:c\;if=ir'>^fi^^M^i.z7^n!m^x^m. 

[0 0 6 71 i|i3»«cS«lcoiBitc:. SOII&Mi 

uiii^i^^Sim^3&j»^-r«. (02) . 

( 0 0 6 8 ] 1 0±ffi±tCi>'- 

7l3J:lA;=<r-r-/r^Jg!l 0 2rm-r§ (H3) . 
MteJSlS 6 iifc b x.i£^.C V D J: 0 itfltT ^ ZtH^ 
T§ , y- h®K 7 ttC V D at J: 0 JS^-t -S. Z± ifiT 

ISfcrWSi, , MoSi» , TiSi,, TaSi, ^ 

T^aa 1 0 Ji;^: tiiC V D&(c J: 0 S d fc 

[00691 iRfc, ifi»««« 1 ±tCC VD^-Clg'fci^ 
U 3 ^-JSJritR L/^f^, RJEEtt-f ^^Ji y ( R I 

E ) ftT?c:<o|g-(l:i^'j3>iiS:S:firttx.y^>'ir-rsc: 

0, y--MMI7<??fla«t:-9-'f H'^^r- 
•9-9$:J^«L. nJ^^itJj (U>') Sr^jf^-aALTy 
— h^fig7OjS||I!|<50p'>x-'l'4tCnf-A'^-;HVI I SFE 

1ijiS8$-»jSi-S (04) . ^rts. I^'f H-^^-zW^^ 
— 9-9 C7)}gfi!tfrfciS«]^o:T:*fi!|%¥^f*:M«$rm t . 

C 0 0 7 0 1 ^imm. 1 ±fcXM'>y ^'^^ tzli 

cvDmx-miti^v^ymimLt:^. t:.i:mmt 
i^v^>mi:cmpmxmm-rt:itizx*) . ^<r>mm 

m late. ^«I<?5:7:r hllV^'^^-f «i«J5rfflV»Tgf 
mil 2SrRjp-rS (05) . 
[007 11 »:cc. :^^'^y:^mi,ZX*)i'yi^:^'ry9^1 



^^Xxi'ffiil ScSrJtSf (06) . 
C 0 0 7 2 ] <?:tc. tg8g?L 1 2W5'hi0^ra1^ift)K 1 1 a 
±<7):^'>-:/^7^:^JKl 3 cfci?/:?>-:J''X7">IKl 3 a 
2r i: t if X y N' -y ffi {c J: 0 L , ^ 7 1 
Bb^m-fl. (07) . 

[0073] iJjtC, XyN*y^ail3t{4CVD&T«i^ 
'j3:^K$:Jt«L-C«S^ffil Ib^fl^^L. ^hiz 

fflv^-cipiL. wmmi5^:m^-t^ (08) , 

i c: -Cti . xy \- -y ^ Sfe S foti c V D St-m $ ixJt U 
3yss-fkll«-0»t-cv^s*<, soG^<7)^^iiK, 

mim. ^<^^mmco^mmmLfc^mmxh'> 
mmix'ii. ^myyvi sim^tfzimzsmmi 5 

LX V 1 2 $r L7t:f*t3iei8?S 1 
5i:m^L. -ecoa^Sr^^^l 3SrmLTt,J:<-^. 
[ 0 0 7 4 1 ^^f4c*« 1 cD^EtE^ 1 4 com 

(09) . §f-fkf-:J'>^)Kl4b{i, titti£CVDmf) 

^ymi4 hcommn. mzmm-t^mm>^mit<^[^ 

±t5XV^m<?MM)i±<r>fziibiz^oi:>(OXhi>. 

^^mcmm i x'\m^^^ ym^m^-th *^ ^ y^ 
)im<r>^m,Wkhh^^',i'mtsys)\^imx'f>->xi:>ii 
»a:s-c-$)S±^mJii4acoitSii:iu{3S 

^^9yWk 1 4 b«0«DS5rXV"? y ^'X y^f-I.C: 4: t "T 
S|-Cfc5. .I<0J:a^x^^•■y:J'X•y^^^J:•9. ^^tf-tJ' 
i'Bi 1 4 b cO^SlcqR* L Jt*, Ks^tW-^ ^ $: L , 
1 4 a<J5Sf«tt5re5l#t-SC:i:*<T-?' !^ 

t:. m^^symiAhcDmmk. %mmLxmm^: 
i<:SSAzm\^. ^(n^mmm 1 4 a 2:t6m-ri.^tcs&m 

[00751 mz±mmM 1 4 a t^S^lR, /^i: 

^cmm^im\^. ^n^^mLxmmit^^, wmm 

1 SlcM^FCffiis^ji^ix/i^JSIKl 9SrJ^fi!4-r4 (01 
0) . m^commi. 3i^<7)Xy^•<y^'&Srfflv^|.■Ifc*5 

x'^h-b-^, mMW»<r>^m^mifS.mi^m^^xi>i^ 

mi^himHiiX/mii'S^tL. i^bUt. 3 5 
0'C~4 0 0*C. S^—S^^mm-thZbil'X'^h. 
[00761 iJ^tc. 1 1 b±co^^^:M-(k^ 

^>'iai4btJj:V^iSMl9S-i^L, ffi«R14^« 

1 4 afcit/^S-fbf-^yKl 4 b ^mWL 

•rs (01 1 ) . mit^-Sfym A\>iiXi;^±WMi 9 

<?3Jg«{:CMP&2rfflV^«.7ti6. EUl 4c7)*®{4;iP^ 

]^Ki 1 hcomml,z^mLxm^fcms^X'h&T ^ ■■/ 
i^y-/iA c^m&^tt. tfz, mmsmmi 1 boa 
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^•yf-1 1 ctm^-^h.^. 

100 77] <j:i;, wmi4tixx/m^tmmi i bji 

t U 3 yg-(b!^Srti8[ UT / =Sf 1 6 a $-Jg 
^-rs (012) . >-U3yg-fk)K«0itaict±, 

OOnrnfth. 

[00 78]i):fc:, iB8Sa6tt«:*Ufc«a8lT'*^SO 

GigSri&flft. $<p{c4 0 0*CSJKcOS{i5!M^lT^-C=>f 

jltl, ^-co^sjj&i^a-fbSiT^^a^iJi 1 6 b im^ 
■rs (01 3) , soGjBii: tT. ^t>i>\'^tmm<r> 

[00791 ^Ml 6cSrJ<l«tTJira»iSSM 

aii7i&»is^^ (014) . i5»8ii7(cj±Tiiiaa 
[00 80] wmi 4<7)^bmmz. wssiis 

eO-gPfc^Sg-fbf-^VlKl 8b$-it«t. S<?>lc±^ 
®S1 8ai::5rS^S, t ;t.{f aic7)«IS^Jt« t , ^ 
i^^f?l«L•C^iS[i^;'(l:L. ieai«l 7tcS»K:ffitf>ji* 

*ife^jaM2 0iSr?gjj&t* (015) . m^ti-i^ymi 

8bfcJ:^x^Jg)K2o^c:-pv^■r(i, BinetTtM'fk^^y 
m 4 btJj;t>^^«ISl 9 t mmTh^fzibmmi'i^s^ 

[0081] mmz. mms&mm 1 6±cr,^mm2 o 

XX/mit^^ 1 8 b 5:1^* UTiSS 1 8 SrJ^lS Us 
01fc:^^f<c^llI»ilS**«Bf^B!«-*. ico^ 
JglS2 Ofci:t^g'ft^^'Vlgl 8bcr)|^*WiCiVIPS 

s V mm.{t^ i^y^ish (oms^m^ thzt*^^ 
\\ z<oii»>. zcoid^mmtizimi-hWMSii 8<r> 

10082] tti. mtsiimmi effmm<wm.mm 

«$^^•Cv^S/i^6. JS«^CMP<:0:t->'^'-WeS:^T*) 
^r< i: tffiigt 1 8<^J^^t:i|||tcfTP t *^'T'# , mi 

mmi:m±-r?>zbiifi'c^^. z^tub. ^lamm 



[ 0 0 8 3 ] ^rtj , :^mn<mm i t-ji, ^a^tJi 1 6 
y-;KH„ Si (OH),.„ ) c7)^tf£iaa«±t' 

b-t?>Zbi,X'^h. CKOid^i^'JayK^kMti, « 
ff#ffl^^cioV^•cy::i: ;t<fi^7>';&'x ( S i H, ) ti^ 
iHl:*Sg(H2 O2 ) fc(7)jl:-&tcj;0v7y-;I'Srm 

4 5 ox:mT(Of?«l^!^M^:^T-?T=^ j>.r-ri)Ci:{ci; off^ 

0, BWeL:^v:SOG|Ki:lBl«{c, JiiajfiSflg 1 e^^^ffi 

[0084] ^fc, i^7y-/l^^com-\:^'^bLX. 
i^^y:^xvm^z. A^mm (-H) (-CH 

it-><f-;l'i^7>' (i^'^^/l'i^^y, h^J^'i-lVi^vy 
^) . fc?)V^{iJ::^/l'>'7>' (i^'x^/Uv^V. h'Jx 
f-;U>'7>'l?) ^(TiT/U^/Ui^-yy ( S i H, M 

4) ) i&M^TSS. T/Wdf;USo^|Rg:3JaTt^ 

XSiH, M4., ) <7iX^^tlimizthZbiCi.hi^^ 

j-)v^!ms(i<mMbfm0x^fmxim^i>zb 

[0085] (^ftcOJg.^2 ) 0 1 6<i, 3|c^BB<7)ffec7) 
®0'Cfc5. 

[0086] *^cO?g»2co*^f4:^lHlS8^a{i. 

i^coj^ffii 1 \,zi6\^h^wMm.^^m.<^fmmm 
(rmii{mm<r>im 1 1 i§i«iTft s . Li^ifi^x^iih 
[00871 mmimm2 1 usscojg® i ictjtts 

yo-y^y:/;il 6ai:InI;^^ro-y3fy^®2 1 afc 
tii^'>}zl>m\:M2lhbil-t:>^j:t. yn ydf>^e2 

1 a{4, ^mcomm i<r>yu-/^ wm 1 6 a t [s]«tc 

'>>J^>mim2 1 b{i-eixei*:+^^rKJ?^^^&t. 

ffixhhttibmmcomm i <r>mfsimm ie<^xo iztt 

m2 1 bc7)MllS:»< ^c^JB®l i:|5i«(C^K 
16c tcfflS-rSiffii»IS^J^BgUT-Hi-^rllJ?<0®[aite 
igk|1215:JKBetrt J:t\ 

[ 0 0 8 8 1 iJiCtc. ±ie tfc^i'|5^(2]8SgS'0«[3t 
*«Jr0lCfie-:>TiftBfl-t-i>. 01 7~02O»i, ^jcffesj 

[00891 iif^sm^m.2<r>^m'mm^^mm.<mi 
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m1fm^i. issfeojgffiifcfcttsai i<^is*-etii3i 
[00 9 0] -E-iom. ^(r>mmi<^yo-y^yi^mi 

{cJiT' -f v-yi?' 1 4 c tJ J:t>'X^'9 «y f- 1 1 c icSB 

[009 11 iJ^fc. i<'i;riyBMt:K2 2 5rCMP&tc:J: 
OJPfS-t^ (018) . vlixCiO. i'';3i^ig^bl^2 

2 <oa®('m$ tLTtDflgf 2 3 -ex u 3 ym 

im2 1 b^J^B^t. -e<^«i5*^^ifl=5r/irai^M2 1 

^^m-h, ^ti. ^^^mmmm2(otmnmx'\i. c 

-& ^ i: tcjnt r , ^f*:^ 1 <r>^mi'(r>^mf&^ mi. 

[00921 mk<r>mmi tnmz. fmmmm 
2itcBeis«i 7&?eiKu (019) . ^(mmit 
nmiz^t-h^ yffis 1 8 ^iiS:x/±mmM i s a t 

&JR]K2 0$rJg«-r^ (02 0) . 

[00931 mm^z. mrs3mssk2 i±co^ik2 oh 

itXg-ffc^^^ylS 1 8b*|Sj5*LTSi|g 1 8S-JgjSL, 

01 6tc^-r¥^f*^iiiS5SB*-'«5«ar^-rs. 

^«JK2 0t>J:t/M-fk^:J'>-Ml8bcol^tc{i, mm 

<mmibnm\,zcupmii^mM^fi^. ^mm(r>mm 

tiib^ Wmi8cr)m^cotilibl,zCMPi:1tf'>Xt^ 
ffiMi]K2 l<0^ffi^c«llL=5^v^:^|^2 0*>SV^<iM-fL 
^^'^^ISlSbcOi^eitSj^t^tSClfcAt^rV^. CKO^t 

z<DXd^nmmi,zim-rtm^i8cr,-^B-h^ 

[ 0 0 9 4 1 . «ia*6^M2 1 «0^ffl<^Tffltt*qi 
»$ixT(--v«.3ti6. ii*J^CMP03i-->''?-l3f^Srtft> 
^< t tEH 1 8^0?g^$:lill{^^T^ i tij^X'^ , iMiJ 

[00 9 51 (^Sfec7)5g«3) 02 IJi, *l6Bj£r)$<o 

[0096] iiFmm<mi&.3mmwmmm^m.\t, 

^«cS«l 0 1 ±tC?g^$nJt nf-A-^VUVI I S F E 
TQn^5J:t^P^^^^;^MI SFETQp?:^r-r.&. ^ 
#ft:^^TfcSn^^:^/HW I SFETQntJilf pf- 
A':t.;HVII SFETQp{i. CMISFET (Complime 
ntary-MISFET) ^mUT^f^^^^IUS&^lSjSt-*^ 



tit, ■3y^v^(ri'^m%=i-^'^^h:Ltt^X'%h, ts: 
*J, *5lite<0Jg»-C'{iCM I SFETSrfl^*-r&*^'. n 
I SFETQniit{ip^^;r>/HVI I SFE 
TQptfO^-f-A-^Vl^cOM I S F ETT'4^iSi*m«ll]S8 
&mLTi>J:c\ $(i>t;. 3|s:||]5fi<7)jgST'{±M I SF 

ETS:fi?iJin-ri)*>\ fMr^—yV7yuX9tfz\t^ i 
- C M I S F E T^<7) h ^ y :J^|8jg<^i|i^i*;5i?i^ 

[00971 ^wmm. 1 0 1 cw, ^<nim£Lmz% 
=i^mm 1 0 2*<j^js$ix. m^Htwrn i o 2t'ffl 

(B) ) tt^immzmx^titzpm^ :rifui 0 3iij:x/ 

nMc^T^n^ ifzttlt'Jy iP) , b« ( A s ) ) A< 

nf-^:t-;HVII SFETQn(iP^'>x;H 0 3(0 
vStt^l^ffilC. p^-V*;HVII SFETQpti. nS 

x/H 0 4 <?)ig141Sl^ie(c»j«$ixT V ^ . 

m^i^l 0 2{i. ifi^{*:««l 0 1 cO±iBcDa«l*It-?^ 

&$it. tzttiii^o^ymmij^i^^i. =5r*3, ^ 

10 1 i:^(r>mm 1 tclK"^ Lf^ J: d ^: S O I « 

[0 0 981 nf-v^VkMI SFETQn<4, pM-^x 
;H 0 3<r)^BBJi(cy- hi^l^ 1 0 5 S:^ LTJ^^^ 

tifzy- hVM 1 0 6 , y- hms 1 o e cosaoit^^ 
1 0 1 co^mizmm^itti nm<o^mimm i 

0 7 bi^-ti>i:>cr>T3b&. tti, p^-v^wHWISF 
ETQp(4. nM'^aL^H 0 4<0±®±ty-hmigk)K 

io5t:n-Lxmm.^tr.tiy-hmmio6t. y-h 

1 0 6c0M(BlO4^#**:«« 1 0 1 <0±mizm^^ix 
[0099] y-ht^miOSii. ISnm<7)K/iS-W 

cvDmi,zx*)mmi-?>zbffi-c^?>. y-^^io 

6(4. rztmm.tji^m&i-'J^ymi)>(>^j:0. ^<r> 

IMiz^ Sy^:x'ry (W) , nysVUh (Co)^0>' 
U-^f-f KJS. S>-S.V^J4M'fkf-^>' (Ti N) . ^-(k:?^' 
^:K^y (WN) ^<0>'^'l>T^^'/^i^r:^^•L7t^':x^X■r 
y (W) . ^"^j-^fy (Mo ) . ^^>- (T i ) , ^y 
^'yU (Ta) ^cO^]gJS5:Jgfi£tT<gffia-ft:$:0oTt 

[0 1 00 1 4^S|£#:|S^1 0 7, 10 8(4. n^^A^iV 
MISFETQn, p^-v^VUM I S FETQpcOV- 

1*1 0 7{C{4na>p:j*!B!l (jti: ;c<f'J y*7^c{4b^) 
#A$^t, ^«s^«l 0 8t{4pM^*ietl (;ti:;t(4' 
;lfn>') *<SA$*frv>«,. 0 7, 108 

*V^*3»9>^LDD (Lightly Doped Drain ) ffij^k LT 
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Si, .MoSi, ,TiSi, ,TaSi, ^k'CO^ 

[ 0 1 0 1 ] hmk 1 0 6(ommt5Xx/±mi>zii^ 

-f H'>=(--;l^x^— 9-1 0 9tiJ;t^^^ y7^1Kl 1 
10 9t3J:Vdf+.yr«|SKi 10{±. ^i:;t(f5^!;3 

mmi 1 0 ^i:L•cfflv^, mz^B^hMmim 

{0 1 02] ifi^ftca^l 0 1. n^-v^-A'MI SFE 
TQnj3j:t^P^+;^;HVII SFETQp<7)±gptc{iJi 

mmj^mi i i*«j^«$ixTv^s. ssiteMsisi 1 1 1 

[0103] ^i4c«lSl 07,10 8±<oa^ite»j« 
1 1 1 Ctt, «i^7Ll 1 2ifim.ift>tL^ mSLl 1 2t: 

iil 1 3 a, is j:t;f/ctxJf7'5>'^-y hCVOrnhh 

v>(iSS?CVD&{cJ:'9mS<x)t:J'V^^;^x>'Kl 1 
3b*>^,^rST7^^1 1 3i)m^$tlX\'>i>. 

CO 1 04] aramsijii 1 icoji«tc{4. mimwj^ 

mii)m^^tiX\i^?>, IglSiffiSMlWi. 

7^>-KS:fflv%Sii:*<-C#S, |gl«ESlM 1 ti, 
^^1 1 3?::ft-L-C^*«*S10 7, 10 8fc«^Wlc: 

$rfflV^i,/ii6, m 1 ©lEtSM 1 ^*tfi^-i.7C*0^^#: 
[0 1 0 5] ^liilSglMlfcit/era^Ill 1 1<0 

±«tcj4, isiaieMiM 1 i:f*tciffiH3-rs^2«ietsM 

Tv^s. EiisuiiaiffiSjai i4«. ysfciiarcvD^r 

tizx<o. ^<^mti<^m.it^tLxmm^tih. mwM 
ssmmmi 1 4ct4. imfii 1 5*^)a$a. 

1 1 5{C<4, 7ti:i.{fxyN*'x^'ffilc;J:0Jg^§fi.;t:?>' 
^^X-r^-Ml 1 6 a, iJil^Jtiixtftr^^'^r./ hCV 

VKl iehi}^h^&T^yiieijim^^tlX\>'^h, 
sSriJ, ^'y^^;^x>l^l l6btcftxT. xn-y^'ft* 



[0106] leiaii^ieiifJKi 1 4±ic«i. mimfSM 

tix\.^h. sism^immi i tzt tacvo 

mx'miic.^ixfci^'j 3 yMimt -thzt i}<x-^ h . 4- 

mm-h J: 3 (c. ig 2 JisstsM 2 em^<mi.z'fihixh 
cupm.\.zxhmm\,zi6\.^x . mmzwm^im.^ 

->'N*-Bf@«rlTdJt46*:m$tiSt<O-CS>0, CMP 

[0107] iesagfifeffliteMiflsi 1 7ic(4, leisiti 1 

83!;iJgBg$ix, Wimtl 1 81C{4, ^ 2 JfieSSlM 2 

(TiN) *>^>^:S>'N''JrSl 1 9ai:, fztx.\im 
(Cu) *>^>^S±3iE«Ji 1 1 9bi;A»Ji>^^. .KOi 
o 119 b S:»tn:*<0/jN$ irffl^<0««S:ffl 

\.^htzif). w,2wmmm2cr>mm.^i!mx'^ . ^mi/i^ 
m=f-fSi<r>wiMmji.i:mMLx^^<r)mmm^mm l . 

^mco\t.m^f^±x'^ ^ . 

[0 108] ^fc. ^'■v'JrSl 1 9ai: LTti, g-ftf- 
^'Mcft:;iT:J'>'^';U (Ta) , ^■{t'!^>^:^^> (W 
N) , m.it^>i^lV (TaN) , ^■ft::5'>'^;L' (Ta 
O) , mSit'^'J^y (S i ON) i:m^-^hZbi}^X-^ 
4. tti. ^mimi I9bc»4, ffl^cf^i■CT;^5- 
•^^A (A 1 ) . SV'TT.'rV (W) $rffl(,'>i.C:i;*<T-^ 
-S.. ^'N'UTJll 1 9a<4, ±SI«fll 1 9 b SrtifiK-ri. 

[0 109] t.tz^ m2«iaglM2{4, f*(ci«Bfl^«.J; 
atC> CMPffi-&fflV'»TJ^^$ixS<><OT'«>**«. WSi. 

mm) b'm2mwmi.2^m^'fhVi^ <.tztiMmi 
i3Xr/m.^t^^y) t^cupmiz^ hmmmKomm 

izmmtx. ^(ommi>zmA.tzm^comm cf^yi-y 
i2otf^mm.^tix\^^. -t^^hh. m2mwm. 

^-yitm^KAt. i^^}ni^wmtim\^xsmim< 
mm^ti. wmi/zmA.tzmm'^m^'rh ztttiih. 
z<r>x o^j:\m 12 0 <r>^t . zixf.zmm-th^m^ 

[0110] wmmwimimmi i it5xum2mw^ 

M2co«ffltc{4, iSi%€IS^Ml 2 l*^'m^i^•CV^ 

iaiiuir^«5i^ffii 2 ut. f^2m^^2i6Xim 
w^wimmwki iiiizmLxm^^tifzyu v^y/ 

1 2 1 a . 121 btJ iyftfeMkK 1 2 1 ci> 
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[0 111] yn ydfi^^r^i 2 1 a{i, tztUir^ 
tti-C^. ^2Ji@MaM20±3l«Jll 1 9b$rfi|lS-r 
:?y*»*>^r.S^N'll r« 1 1 9 a<?5$!imt i: h\,zm<r)tm. 

^mstLxwmmmm i4, lEHj^B^ffliteMsifi i 
17, ^immmiMm 2im<^^mSii%^\^. ^ 

fu v^yymi 2 1 ato^mi. ->U3>'S'ft:Ki&ffl 
V^/>:li•&Wif<Jl OOnmfcf^Cli:*^^^-!.. 
yn.ydf y^^S 1 2 1 ai: Utti, U 3 ^M^blRtCft 

[0112] ^a-fca 1 2 1 b{i, gBS[»ittS:«-ri> 

1iag|itti{fSOGM*-<i>:5rO, (3351 2 0<Oi^SSrl^ 

^a-fka 12 1b sr^t-rs ^ t ^zx ^wmm^m i 
2i<o*®<o¥ffltt^i2fii-r5it*s-c&. f*mHH-t 

5 J: 3 (c£ISUilS]«>ifiS«l 12 1 fe:«Aiitf r 9 S 

[0 113] Tffl-ftJgl 2 1 b{i, «l«SOGjK 

« 1 2 1 b^£7)«i^<?5^P^T^tCiott !> 7 :i- S/'X 
h)KOiiJffil<?)^li, ^fi'fUi 12 1 b/v«0®*ttiO#-^ 
*>5v^{iTS-fbei 2 1 biO#««^-*^l^-ti:-f. 

12 1 b«±, WJiSOOKt-rSdirtT'tS. Ctlfc: 

[0 1 14]ieMtlRl2 1c»i. Jti:i.lfCVDatc:J: 
^ffi»lgl2 1<0|^S-«|«-rS®«fe5-*-r^. 

oT. va-ft:)! 1 2 1 bfci *)wmmwmk 1 2 1 « 

[0 115] ^rfc. iE«l«S^Ml2 IWi. yn«y 
^y-^m 12 1a tTJa-ft® 12 1 b fccOOt;. $ i^fiZ 

[0 1 16]iEiyUI@i%Mfcl^l2 1(C{i, mmii22 

amm^ti. ^?li 2 2tc«. tJEU^r^^i 1 e 

i:|SI«c?)r7i5^1 2 3*gg«3nTV^S, mW9 

tssmmi 2it5Xx/r^^i23±izii^ msiLtzm 
wmmMmtmi i7}ij:x^m2m^M2tmmcr>m, 
w&^mmtmi 24ii^v^smwj&M3ti<mmiti 
•cv^i,, r7:J^i2 3. mj^m^mimi2 4tsxx/ 

^3ilffi*|M3tcov^Tt±, HflBUitT^^l 16, IE 



isa^fijtfflie»sii 1 7tsiiZfm2mjmM2tmmx'f> 

3{±. m2mEmM2bmmi,z/^vTmtmi)^(>^hi. 

[0117] tfc. mssi^M 3<o^mi,zi±. m2m 
is*«M 2 1 lai^^Mgc 1 2 5 i)WfS.^fi^ti< . mkmm 
^jmi 2 6i:m^-th^mtm 1 2 e b;:)«^?^£^i,/- 
si^^m^mi 2 e<Dmaii. w&i 2 5i,zmm 
•t?>matmm^ix, imizm^^tihry^h^^^it 
±Mmi(om^(om(>z^mfi^<on9n<omfS.m± lx 

t i)<X'h h . Tfi-fbS 1 2 6 b ti. H5ie L^t^a^bil 

1 2 1 b fc |S!«{ceEg5i!lttSrW-tS«!)K7t tmso 

^<7)m<r>m. -^^'ora v^yymi 2 6a*3<i:i.<m^ 

)K1 26c{c-:>V'>Tt. BuKL/viro y^y^iil 2 1 
a45j:imi»ll8l2 1cfc|^aiT'J>S. J:-?T, c:ixf> 

(rmm^mmM'm-th. ^is. roy^^^^si 26 

^8iKl 2 l(^J#^h|3l^T-S>S. 
[0 1 18] i^^^iti^l 2 6(CU, ^^127 

imm^^tt. wmii 27t:<i, itneuTtr^^i 1 6 

i;isi««?:>r7i/i 2 8*^'jg^$ixTv^^. 

^m^mi 2 6i!iJ:0fr^^l 2 8±tc{±, BJietTtE 

^fiS;ffl«i^Mi 1 7tiXxfm2mssSiVi2tmm<r>u 
w&^ymwk 12 9 i5ii;;m4 sEisiM 4 

tmk\,zj^')Tmtmi)-h^£h^mmMtxmwL^ti 
h. tztsL. wm^mmmski29<r)mM-iii.vmA 

i6i:X/^2mwmA2<r>^ixii 0 <^-5•cv^S. 
[0119] ttz. m4«ifllRM4coaaBl=«, ^2m 
Wmu 2 1 ISI^^DOliP 13 0 i}mfS.^ixi>i)< , KHSPbT 
IfeiiMl 3 1 Srffifig-r«.^ta-fl:« 1 3 1 b*i#^£-tS/:: 
Ri^iaiteifilS 1 3 1 <0«ffi{i. DOSJ 1 3 0 (cea 

fl!SttS-ItiJ±-rSC:i:*<T'tS. ¥ta^l 3 1 bJi;, 

imLfz^m.'m 121 b tiHi^^cgesKiSttSr^r-rs 

1 3 1 5:1f ^-rs-?-(0ftfi<7)S, OS i^yo y^ify^^^l 
3 1 atsJ:iif«»i^i 3 1 ctcov>t:t>. BlrieL7t:/o 
•y^^'^^e 12 1 ati J:t;f«^|S 1 2 1 c t mm.TS> 

MUi^iteMbis 1 3 1 (Dmma. mmmm^mm: 121X 

Ot>^f<'3^-t>TV^S. ifc, 7'n y^>'^^«l 3 1 ai: 
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^m^tm 1 3 1 b i: <^mic. § <5>lcc V D&fc: J: 0 JtJ* 

(01201 wMm^mm 1 3 1 iza. mmi 1 3 2 
Tv^i.. tint, r^^issco^isxx/m^ii. lEii 

SSiteMiMl 3 lc^ll|]i[*«^<^ro-CV^S^46. 

1 1 6<^^tlX0i>±^<^':>X\'^^. 

[0121] *7ts mmmmtmismxr/yyi^ 
1 3 3±t:t±. msm^Msfmm.^ixx^.'^h. ms 

A-^*-A>^'5, 7* hUVT'^^^Sffifciy^x-yf- 
[0 12 2] :i<r>Xd(,ZTJl'5i-'yM.tfziiT)U^-^ 

^i>j<VTmi-frLX'^smtzmmizx*)Tfi^^~^j^ 

[0 1 23] msmmkMsiummi s^x-mhtix 
w^s. immi3 4ii. t:bx.iicvDmx'mm.9ixf:z 

<mmmti-i>^bij^x'ti>, mmi 34tcj±. $4> 

[0124] ^mm 134 <7)-s5ic{i^p*Jm$it. 

C:OffiPg5lcm$iX^^>'^'>'7T^«&^ (BLM) 13 

silfi-i-xj'iyT 1 3 6 tm5mEJ&M5 kii^m^mz 

im^ilX\^?>, A>rT«!^ai3 5<i. fzbiHi- 

'V'>-fUb±b(r,mmmb-ti>Zbi}(X'^i>. ^fz. ^<y 

JSl 3 5feJ:lfAyri 3 6i;<'®^?:J:<-ri.Cli: 
[0 125] tfz. ^<yyi 3 6T{4=3:<, m5iiEi^ 

figf-s^, ffli 0 i>m<t^inz<\>^rfus.-^j^'^^ 

l^±-r&::i:*^'T-§:-S.. tJt, IS5«lE^M50J:3^ir 
2~ll4«iBRM2— M4J:»)»9>.6<i:)h.S<^T. »!A 

:fir, |g2-Sg4«iaaiM2~M4tCi3V^T«. -^-t^liSta 

lis. iaiKt-/^S:/jN§<tT. S;?gJKtc@Bia^^(tSC: 

[0 126] ®l®ffiiKMl^v%tlg5fliiE*SM 
5<0]KJ^J;t^ilS, r5:J^1 16. 12 3. 128. 1 



3 3 <?)@tJ J: tm$ «r ^J* WTWii 0 T'^^ 4 . Ac 
i: X{±\ % 1 SiSiSIVI 1 cOKJftiO. 2—0. 3 ;u m . ft/J> 
i|(i{40.4/zmi:-rSC:i;*^-C'ti. m2iiie^iVI2*3j:t/ 
m3JliEISlM3<Offi|Ji:t40. 5jwm, -ftOS^hflfiO. 5m 
m. |g4JlffiiKM4C0^(±l jum. -f-cog/jMlKi 1 xz 

6. 123. 1 2 8fi0@{40. 5Mm. -ecTJS^tilvum 
b-^h^Lbl^X'^ . r^^^l 3 3<0S<4lMm, -^60^ 
S {4 2 M m t -r i t . 
[0127] iJCC ±ieLAv:^f*^IllS5^aiOSI{Jt 
*aSr0tcS!oTgiBB-t&. 02 2-05 4(4. ^HSfi 

(mm. 3 a^^Mmmmk^wn:sm^mr>-m^ ^<r> 
immzm vrzummx'hh. 

[0 128] it*, tzbtlt. P- J^<0*Jg^B>-U3> 

'J 3 yK-fbM^¥^#:S« 1 0 1 co^mi,zim lx . 
zcozyo^ymm^cMpmi,zj:<omm-ti>. zniz 
J: *)mimh<7)mi<7)imw^ i o i ±<omi=y v 
ymmi:f^i-xmmmzm^^fmm 0 2i:m& 

[0 129] pS-^x/H 0 3*<J^«$fl.-&fitS 

i,z!^n^^'rhy^h\y'Jxy^m^^'^i!^--y^^L. z 
coyithui^xhrn^r-^^^^^bLx. pm<^mmMiz-t 

^iitzi^co^mi. fzbx.l,t4(ayi:^yi-y&.X-th, m 
Siy^hUi^Xhm^fSi^Lfz^. nS'>x;H04A^' 
m^^mmmzmn •& y*hUi^X Mg?:^ 
--y^L. Z<r>y:thU>'Xhmi'^Xi^bLX. n 

f&(rmmMi,z'r?>fiib(r)^mim. fzb x.i£'j ^y 

fi. ^mW^l 0 1 lc|»iJ!ifii?:ML-Cfiie^*i6!l%l^*S 
tt-fkL. pM't^x/H 0 3tJJ:tJfna'>x;H 04 5rje 
RS;-r§ (02 2) . 

[0130] <x\>z^ ^mwmi 1 0 1 o±®±t^'- h 

^iglg|10 5fc=5:SS^'j3>S!-(k(S. y-hmffil06 
fc^-S^ifefBi'U3>'ISfcit/^='rA'-yr^JKl 1 Ob 

:r h U V 7 tc J; v^^? 7 ;r h U 

hiffiliffii 0 5. y-vnmio efcitx^^ yr^ 

ill lO^mm-^ (02 3) . y-h^Kl 0 5{4 
mSilO6{4CVD^(cJ:0 J^^f -5 d t A^T'^i -S. 

WSi, . Mo Si, .TiSi, .TaSi, ^fc'iO 
(TiN) . (WN) ^/s-'jriiS: 
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■ftLx^yy:^7-y (w) , tur^y (mo) , 

[0 131]<5:(C, n^-v^^UMI SFETQnA<Jg* 

izMLxs^&^mizmm-^. mmy * h ui^:^ hm 

Z<7)y it hU=J:^.hmb^^ -yTI&Wtmi 1 OtS: 
•^x::^ bLX pMc^mmMcoT-ms. 7tt;t{f5l<o>'$- 
-f^>i£AL. *#f*«1«l 0 8S:y-h««il 0 6t3 

i±izcvDmxm-i\:'>'jaym^mmLfzm. 

>f:t>'J:-y^>'^^ (RIE) ^C:<0l?-(k£^y3>'ffil* 
S:frttJiy^>'i5^f SClfctcAO. y-h«®106c7) 
ffiilMtc^f H * 10 9 S: J^^-T S (02 

4) , ^rfc. $^>tc, ^^hU-i-^xMII, dpj^..yrteigt 
Hi 1 Ofeil/^^f^ h''>*-;l'X^— 9-1 0 PS-^X:? 
i:LT^f*c®^l 07*f^«^«s«lSl OSlc-eo 

I. L D D!|iit0^jse!lt¥^#:^J^^}^« tr t J: V>. 

[0132] iTt:, z<7)mz\ ^^wmmio i , i 
HJl^j^BSiL, 10 7. 10 scoi'- hffiiii: 

[01331 i|i3»«c««[l 0 l±fcX>''?.y 

1 x'kjmsh. mm^\ i i<D«Bff«±. cMPa 
^Wi\^tz!sm\izi,^^mcfh:Lbifix%h, ^h\z^ 
^^w^\Q)\ffi^m<r)^mmm\oi . io8± 

<r>mwm^\ 1 lie. 7:j-hyy^^57>fg»&fcJ:t^ 
x>x^^7fi^^fflV>T«i^7Lll 2$-gSP-rS (02 

5) . 

[0 134] jjct;, y.f^^y9m,ziiy)9yy:^'fy^i 

13aSrlfe«t, ^h^Z^yy'>-'/VQVY)m,Zi.y)^ 

y^xy^ym 113b ^tm-ti, (02 6 ) . 
[0135] «SRLi i 2Jil^'k7)«S^Mi i 
i±<7>^y^^x'rymi isbtiXx/^'y^x'TyiSii 

1 3aS-CMPSfcJ:SWSfcJ:0I^L> 7*9^1 1 
3im^-th (122 7 ) , C:c7)fc§!, 7*7^1 1 3Com 

mui. mmmmmi i iTfcSv-urjysi-fkMfc^'y 

^^^^xV-ISl 1 3b*jJ;tX^'y^^x-r>')Kl 13aib<r> 

cMpmm<m]^izmmLt:\m (r-f •yi^:^:5^gi5) 

I4 03&«j^«§fis, ykH. CMP&tcft;tTx^f-ys' 



[0136] JJCtC, 1 c^^Stc^J' y^7^T> 

m^mmt. z<7)^yi?'xy'ym^y^h>jvyyy^ 
axx/j^-y^yi^imizx *)^-<iS'--yyLxm]m^ 

SM 1 ?rJ^«f S (028) . ^rii. BUlST'^L/L- 

IH^ 1 4 0 . 9yyx^ ymnmm t 
4*5. ^<oiHigpi 4 oceH-ts^'>-i/;^7'ya^o«ffi 

m^tit^if), ±^^mn±^if^^\ -t^j:*>*>. mi 
wifiiaM 1 i)mt& 14 0 tciSH Lxm^-r^ z b 

[0137] iJctC. X/N'-y ^'^^-ttiC VDST-Bj-fkv 

u 3 mm Lxmmm^^m 1 1 4 ^mt^^h , 

^tj. ::i-C'ti. x>'N'-y:?s*;t(icvDffiT}efi£$n 

tz>'V^ymimt:m7F:LX\.^^i^. SOG^C0^:fli 
H. WaiS, yvfg^^SnLTtCVDi^'jn^Kikl^. 

iicMPmizx*)mmLx^mitt&. ^coidtc^a 

■fk-r-i.citfwio. »:tciKBH-^.s.^mi 1 5(r>Dnx<r) 
^<r>y Tthvv^^yy^ ^mmx <nozb ^^x-^ . ^ 

[0 138] mz. yi^h'Jv^yy-stmai^J/^J^ v 
i-yym^i:m\>^x. mimwmMi<mmiizmi-&m 

[0139] mz. mmni 1 scop^ggsr-s-tfieiias 

^Kl 1 4<oaM{C. XVN- yrJ'&lCiOrJ'y^/X-rV 
lKll6a^t6«L, ^'i.tCT'^y^ y hCVDStCj: 
'5^'>-:/X7"y^l 1 6bSrlt«i-S (03 0) . 

[01401 <5ct. Sf^i 1 5&»\^wiMm^mjm 
1 1 A^n^yyx'rymi lehnj^x/^yyxy-y 

Kl 1 SaSrCMPSt^J: T 
7:?^1 Ib^l&mth (H3 1 ) . :i<Db%. yy^l 

1 6 c^ffifcji. wmwrnmrn: 1 1 4 -c-fc * >- u 3 > 
Se^kMfc^'Vi/XT-viii 1 6bt>j:ix^yi7'X7"yK 

1 1 6 a i; COC M PSfacOjSjKHlCSH LTtDQSS 1 4 1 
tm^^Kh. 'SrtJ, CMP^fcfti.TX y-f-M' y^'jfe 

[0 14 1] mz^ m2mwm 2^ CUP wx-mm- 
htzi^cm^mB^^mi n^vm-fh (03 
2) . ffieugfiSffltfesisi 1 7 a, ^cti.jfcvDffit 

mmm 1 1 7<o«mK:(i. laai 1 4 1 t::ieH^i.iH 
[0142] mz^ f^2mwm2ifim^^ixh^w)iz 

£/'xMKSr'7X^'i: LTiSBimffli^Ml 1 7 5:X-y 
^V^^L. laU^fiEffliffiiSISl 1 7lcliiSmi 1 8$rJg 



(16) 



l^m^ 1 1-14 5 2 8 8 



BS-rs (03 3) . ^r*3. ;<Og|lgT-8!rieL^Dnail4 

mi 1 Scoifati. fk/jMHWl i:fi;*ciliW2tc7)Sc7)iIiT' 
J^j^cStLS**. ft:MiW2ti. ft/|M|iWl<04««T-C 

[ 0 1 4 3 ] <5<:tc. le^mi 1 8<r>[f^m^ttEJ&m^ 
mtmm 1 1 7<o«ffitcM*u t« ii 9 a t^rss-fk^ 

^'>Ki4 2^«i«-ri. (034) . miti-i^ymi4 

2«±. /^i:;t{^CVD&^>S^,^{i;^vt.>r:?^feKJ:l5Jt» 
S-fk^:?yffill4 2(^«(i. «tc 

14 2 crmS^X^-^ ■y:^ai-y f-ri) C: b t>^tgT'*> 6 . 
C:<7)J:d^X/N- y:?X y^l;J:i3, ^•ftf-^J'yffil 4 2 

[Oi44liii:{c±^«Sl l9bt^:S^. 

SI 1 8izMmzm.ibs^±ixtimmi 4 simm-t^ 

(03 5) , flgK14 3c7)tE«{i. ffi«<?5X>'N->y^^$: 

TtCVD^tcJ: 0«l«S:tT-3Ti>J:v^. ^^co^ 
{±, fflJK 1 4 3 *«55ift-fk-r iaSisi: Vi^^i^fg t 
t:btii. 3 5 0X:~4 0 0X:. 3^i— 54i-Sr0» 

■thZtti^X'^^. ^rfe, a»IMl4 3{i. «»;<-y=Sf?> 

[0 145] ifz. miti-i^ymi4 2}5i:x/mmi4 

3£0KJ¥»i. 1611311 1 8*i«/jN<iWl<r)jSlSTKI?H 
l-CfcO. iiS»«l 18*«e:MiW2<o<^l^lSJf H2 

T'S>4. ::i7)i:#^ IKffHl i:K;fH2i:Ji. JJty^t 
<. mmi 18cOgg§Lli:t)t:^#<'5r-:>T 
v^|>. r^ri5*>. S?M14 3«, latfiWc^m 

w 1 J:y^ibMiW2 coliiS<o}K:rciII8« 1 1 
8$■^^^^Sa6Ji^T'V^I.. ^tL{;J:"3. ?g2«ffililM 

2tmmmi i8co»iBrt<o{5«ar^tm$<x> m2 
siasM2<ofi«:?:ffi«rc§ s . 
[ 0 1 4 6 ] m^mmmimm 1 1 7±<o#^=5r 

^J^14 3tJj:I/M^l:^:?:^Ml4 2S-|^U. m2S 
iSSlVI2i&fllfi!t-^S±SSfl»l 19biJj:t^A«JT^l 

1 9a^mi-|. (03 6) . 111^14 3*3 itXMfl:^ 
^'yMl4 2<o^*Wi, CMP^lci&WSSrfflv^ 

ll2«ieMlM2<^figlcCMPStiSHfa?:fflV^ 
S^::^. IR2Jgl!l%M2(^>«e(:(iii!«l^j£ffli^llSl 

1 7<7)mmizimLxmA.fzms^xhh'f^ ys^y^i 

2 oi^m^^tii, . 03 eco--^m.xmttvf^^j^(7) 



tfc^0S-03 7tc:^-f-. 03 7tC7i^-ri9{c, Rmm& 

-5*>?;mT'$>l>Xi7 5 y^l 4 5i}^mi^$iX^. 

[0 147] tfz. iE^?« 1 1 8*^'ftWMlBW 1 iO^lScO 
T-f "/^>^1 20(7)gB^<o-f-f •/i^yT'fiK 1 
i|iW2c0ffll^c07^-f vi^yyi 2 OcT)^?^^*?)?-^ y^y 
i5^SK2i:{i. {3<?|5l»i:^oTV^S. 

(0148] »:tc. m2®lEISlM 2t5j:tMSiajg«ffli* 

iii^i i7±i,zzy'j^ymim^mmLxra y:^y^^ 

« 1 2 1 a i&J^B^-rS (03 8) . i^'Jni^M^tilcoit 

^{i*^i GO nm t-ri). >-U3>-M-fl:^<^^ 
*j»<, tfz. cvDmi,zx^'>v^ymtmi^<^ 
mwnz^tihtzufi. z(nfmx'cr>y u y ^ yym 1 2 

la<?5^W±. 03 9tw^-tJ:dl^, t-'-t •/ 2 
0*iJ:t/X^'7-y^l 4 5{CjeH-r-&tH]flAi^?^£-ri>, 

^fc. 03 9ti. ms 8<n—^m.x'mtixfcm^<m. 

[0149] mz, ^^^^^^i^fzmkX'hhso 
GWk^msL. ^hi.zAoo'cnm.(omiMi'nr>x^ 
atl. ^a-fksi 2 1 bs-jg^-T'S. (04 0) . so 

■thZtifiXth, 04 Its, 04 oco—^mwixmt. 
i\fz^^<r>^:kmt:^^. 04 1 ic^f -t 3 ic, Tfflfl: 
ei 2 1 bfc tTeeiiEift14Sr*-r-i.S0GMSrfflv^i 

fzib^ ^<r>mm,±^M^^ix^ ^ •y>-yy\20iiii 

[0150] iRlC. HmSSkl 21c i&«SLTISISUiia 

^Ml 2 1 Sr^-r?. (04 2 ) . 12 1c 

it. izti.\i£cvDmi,ziihi^^)^ymmt-th:it 

mi 2 1 nmrna. w-mm 1 2 1 hco^mzx o^ffi 
iitm^$tix\<^t. ^ituzx'o, ^coimnnxm^ 
^fihTyyi 2 3m<r>mm.'&.^t^<rm^<r>mzT ^ •/ 
i^:^:?' 1 2 0 s V ^{ix :7 7 -y ^ 1 4 5 tiea-ri>sis 

3S(o^tt*qiifii§ns. ^/i, ^mm^^smm 12 
[0151] gfmi 2 2ti'mm^ixi>mmzm 

PSr*-ri) 7 * M/v-'x 1 4 6 ^M-tJ^--^ ^/L , 
.r<7)7:rM/>'';^hMl4 6S^Xi?i:L-C*^)ll 2 
1 ciJiOfTfi-ftJll 2 1 b€rX.yf->-X-ri> (04 
3) . :i<7ii.'y^y^eomzii. >'U3>'K'fUK<OJ^>x 
^yin^iJ^i^V :3ymimiza:mLXiz^<^j:h^f^ 
X':r.y^yyi^\,\ i^^Jaymimi^^h^xtrci-/^ 



(17) 



l^m^ 1 1-14 5 2 8 8 



y^m 1 2 1 at:xy-^y^^<^x h -y^mt txmmt 

[0 15 2] Ji y^y^C0^i>'V^y^i\:M 

^^mzm*)mi. $<i>tw7'D-ydf>'^^/ll 2 1 aSrJC 

4) . :i<r>Xoiz. mmni 2 2<ox-y^>'^'Sr2Siig 

^>^mi 2 1 a<7)MlI*»1S«'^^v:tf>. m2Ji©tSM2*5 
m\izx.yi-yy$ixtzttii^\\ z<r>fzi^. mwi 
1 2 2c7)^O^^ill(c^T5i:i:t>tc:, ll2«iS»M2'^ 

[0 153] tfz. yirhUi^Xhmi4 6<0f^ffm 

tcii. m^mmtrciiyf'/'yi>zj:^T-y i^yi^mtm\>^ 
t:>tm\ Tia-fksi 2 1 h(r>mmsoGi:m^^tm^ 

C:(7)r-y^i^:/«0|^ti. «^TL1 2 2cOffl!lBg8^J- 
cOTii-ftSl 2 1 btOBiBtcSttl.a«5r«I®J-C'l'S. 
•r^;h*>, IS^CTfi-ft^ 1 2 1 b(C^^SOG$rfflV%n 
ii. :tV>'r-7>->'^«0|^tC*«ISOGrt<^S i - CH 
3 te-^**. S i -OHfcSV>«S i -OlS^fc^^ 

G?:^fl3-r.5.*^lC{±, 7+ M^i''XMKl4 6cO'>x 

RJSei4'f3l-yx.y^>'^ (R I E) T-yi^X^tCib 

-S. t*»L¥ffl<(:®l 2 1 blCil^lSOGi&fflV^SJ^ 

[ 0 1 5 4 ] ^rfe, iJCLSor^^^l 2 3c7)^^a<0 
JttfitHufc:. 3ti:;t{i"*SI?Hmfcj!jv^-r3 5 0-C. 5 
^}^<or---'l^2:SfiL. Smi 2 2c^J£gP<om2JI 
EiSM20«®tcJH7cHM$-ff3Cli:*«-C§=S. 

tc. «mi 2 2<7)J[SgB/v^7)X>'^••y^x•y^y:^'$r^f^ 

Ortt/i^mi 2 2l£liI5cOi!'flJI^K?*LTm2®iE 

^M2i:7-7^i23i: ^m%mmi^<7)wmsL<niSM 

[oi5 5]»ctc, msiLiiiT^^i 1 ecmaujmb 
nmzi,xr=7y\2 3^mm-h (H4 5) , z<r>-r 

7 ^ 1 2 3 <^^tc^ LT C M Pffi*<ffl V ^ <i><xS c: t 

mski2\ffmm^z^^i>:ittfi^j:\^, z<7)tcib. y 

9^^1 2 3ia<Ote<i1±tJj:Vi5ByilSIiK»ISl 2 1 it: 

j^«$ixi>m3;iiEiSM3ia(7)*s»tt*^5ifii$ns. 

fc. r^^^l 2 3<?5«ffi(c{±CMPfttlJ:0WSfcSH 
Lt[HIgm4 7*iJ^fig§ai>, 



[ 0 1 5 6 1 {jet. EiSUifa*6i»ISl 2 1*> J: l^r 7 

1 2 30±ffllC(i:, ^SmmmM 3 ^J^lt-f ■l./ii^tT^ffi 
iiajgfi£ffl^«illl 2 4*>J^fi)cSixl. (046 ) , ieigff^ 
fii^^i^l 2 4ii. eeil^fi!cffiMi^Ml 1 Ttp^mc 

ixm^x'^h, tfz. WMmfS.mtmmi 2 4w«bb 
wiDflgB 14 7 i.zBm-t^w^t<m^^tih . 

[ 0 1 5 7 ] frIB 2 ^S2lgM 2 iO^^fc R 

m^z LT/N' retail sig3 JisaisM 3 

(04 7) . C<7)m3ilie^M3C0}eiS:WSL-C 

ti. pggs 1 4 7 tciEH-r^i^^^fiSfflje^is 1 2 4^® 

Clilti, ^2®iglSIV12<7)Ji-&t|B]1^T'$>*3 . ^3«se 

g|f*«x.y^y^^$nTlS^Six^c:i:ic«-:^<. 'Srfc. 

IS 3 JiiB^M 3 (7)«ffitc{ic M p jife(7)J3F^t3^a-r «>[a 

151 2 5*^m§n«.. 

[0158] <j:tc, RWtmsmmmm 1 2 4 *3 j:t>'m3 

t^imrtt^mmmimmi2ez:mmrhrciy^ 
yym 12 6 a.iii.j/^mm 12 eh ^m^-th m 

4 8). •/xi-/^yym 126 atJjzl/TTS-fkJg 1 2 6 
bcOf^J^ti. yo y^i^i/Sl 2 1 afcil/^a-fyil 

2 1 b i:ra;K^^^T^ C ti^X^ h . ^S-fb^ 1 2 1 b S: 

mm-hzt\,zx^. nassi 2 5<7)f^^ix'5»v%-c, 

^(rmm^'v-mz-th c: fc *^'t# s > 

[0159] <>:fc, BBisuirsi^ig 1 2 6 ^m-rs^ 
mski26c ^m^Lx^wmmm 1 2 e<r>w^^ 
^T-th. wmmmw^m 1 2 e^o-^EJi^s-ftii 1 2 

1 bAi#tt-ri.?^o*^¥ia-(t;^ixTv^-5., $ii>cc, r^y 

1 1 6i:|Hl«fcL-Cr7^1 28Sr?l?BSc-ri. (04 
9) . Cicor^^l 2 8^0Jg«^^I^LTCMP&*m^ 

t:,ix^:ibiimtLi:iti6'oxhht>K w^mwmm 
1 2 6<o«Bj&i^a<t;$n-cv^«,7ty>. ^«it<oi!ss!t% 
*«iitgeiaiteSBS 12 6 <rmmiizw^-^^ z t *«^rv^. 

mi 2 6±tcj^fig$ix«.iS4Jiii{iM4raio^i(iH±*«6i 

'Srfc. r^^^l 28<iO«®tc{4CMP^tCj: 

•3 w®i;^B triasc 1 4 9*^'j^fiS;$ix^*^ cfttce 

[0160] JJCIC. iSi^ra^^)^ 1 2 6fe J: Vr^^ 
1 2 8<0±iBlc{i. m4SiEMlM4Sr®^-f ^/:!*^cOK 
li^^^i^]^ 12 9 }!>>'^^$ixl> . i^^^^^ 

1 2 9^jgfi!t<i. wmm^mkmi 1 7 1 p^tcfifo 

::fc*^'T'^.S.*^. l^4SB2*aM4<0^*<Il<:5ri.>Ii: 

ilS. ^£r>m. S2iii^M2S>&V.(4m3^ie^M3 
cO^^tR^mi::, iESlS5:J^fiKL, M-fb^^v^l 5 0 
tJ iy^ffllK 1 5 1 ^r«l«-r I. (050). g-fbf-^' ^1^ 
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i50i3xx/mmi 5 1«. m2JsmmM2f)i>^^itm 
[0161] mz. ma-^ >-is i 5 o*j ii/f^M 1 5 

1 S-CMPStCj: OSfSt, iEiSJ^fiJtffl^lSl 2 9<^ 

iBcO^^W-^S^bf-^vMl 5 OfcJ;t/^lSl 5 1 ^1^ 

1 ) . ^rfc. |g4JiE^M4(7)^®W±CMP^<?5Pe 
tceH-rSDflSP 1 3 0 tMm^tK.h . 

[0162] mm^mmm\ 2 9t>j:t^m4 

Jii£l%M4<^^S(C. m4JiEIIM4^m5iiia^M5 
t Sr«igi-rSBi5ISUiiai«»JS 1 3 1 ^m^-ti>^'o •y=Sf 

y^/Ji 13 1 a j3 .tlXTOta 13 1b ^mm^h m 

5 2). yn-y^yi/a 131 aiJ it/^ffl-fk;^ 131 
b<OJ^«(±. rn ydf 12 1 afc J:t/¥ffl-fb« 1 

2 1 bi:PI«lc1f d.rt*iTt'-2.. ^a-fllill 3 1 b$- 
J^fi^-tSCltl^iO, mi 3 0Oi^S-SX0»5V^-C. 

1 0 1 6 3 1 <?Ct , fEISUII^^Il 1 3 1 S-«lftf 5« 

3 1 c ^\miLxwmmmi§. 1 3 1 coj^«^ 
^T-th. "^mm^smmi 3 Ko^sji^ia^ui 1 3 
1 b*»#!trs/^*^S<bS<xTv^s. 3^,^:. r^^^ 

3) . 

(0 1 64] iJcCC. ISBUaiSltgMiflgl 3 l±tc, tzbt 

$:>'N':J'-->-:/LTm5JllE^M5$rm-r* (05 

4) . TlUS.-^M.l^<r)imi,Zli. XM'-yrJ'ft, CVD 

^Ki3 4^j^fi£L, -e<7)f^, m5«iiiia<7)v>-.y h± 

^^I^UTAyrTiflS^Sl 3 5S-mi-«.. -fco 

~yi?'i,zx'o^-iyy'i36^mm,Lxm22ic^^^ 

[0 1 6 6] ^fc. mmmi 34J4. v-Uaye-fbJgfc 

[0167] :*:|l«fecO}g«3<7)it^fj^W|51B5ISfcJ: 

3, 1 28, 1 3 3*qg«$ix?.ieiUlS^ISl 2 
1 . 12 6, 131 (CTfi-fEii 121b, 126b, 1 
Slhtm^^tiX^-^^fzib. 7-7^^12 3, 12 8, 

1 3 3 ^cMPS-cj^js^sistc, mm^<7)^!mim 

#-ti-r, r^:5^1 2 3, 12 8, 1 3 3 , tJit/^T*^ 
^^<o±^t;m$ ixsm 3 ~m 5 JHeUM 3 ~M 5 Oite 



nL. ^(7)mm. ^^t<o(r>[^±i:mi>zt^<x'^ 
h. 

(0168] ^rtJ, *Sfe6fi<0}g® 3T{4, TiS-ffciS 1 2 

lb, 126b, 131btLT, S OGSi$:(?i)^L?t 
A^, ^ffi't'tCiJttSv'^y-yl' (H„ Si (O 
H) »-„ ) O^fciKiaS^T'cOi/^y-yK^RtEt 
(c J: 0 J^Bfe^iiS U 3 ygKbffiii: -r S ^ t T# S . 

d^TjJ: ^ ^i^U 3 ym\Y^<rm^-yim^zr>\\x\xm%'^(r> 

[0 16 9] (^j!i6<7)?B.^4 ) 05 5(4, 2|s:|R|Hfl<7)?^> • 
[0170] 2|s:||]|feiO^»4^7)*^#cmmisl!§SI^«, 

iufeoj^.«3c7)iii#f4t»aiH]ss^ai:, wm.^^^mt 

ffill7, 1 24, 1 2 9^0fi^fiS;^Cl^V^T^0;^ffl)S•rl> 

BH«4*«s-ri.. 

[0171] 3|s:|IS£cOJ^.^4<^E^)g^^i^)l 1 1 
7, 124, 1 29fcH4, ^ffi-fk«l 1 7a, 124 

a, 129a*^-t■i^^, ^a-fkill 17a, 124a, 
12 9 a.(n^^(r>lM\zmWL^t\.tztim^ 117b, 1 
24b, 1 29bfcrEIRJ^«ffli»SKl 1 7, 12 
4, \29^^^im.-th, J:<7)J:3(C, ffilSmfflffe 
igyHl7, 124, 1 2 9fcTJa-fbJll 1 7 a, 12 
4 a, 12 9 a*<:g-^-^iinS7ti6, ElSJ^fi&fflJfe^^ 
117, 124, 12 9C0JB^«W*®*<, -e<50T®lC 
J^^^fLitr^^l 1 6, 12 3, 1 2 7<7)CMP-^tC 

i:*»=5:v^. Ci<7)/ia6, BSSJKfiltffll^iei 1 17,12 

4, \ 29<r)^'^\.zwm^mWL-th^.(r)-7:>!V')-/y 

[0172] ^ffl-fk;ii 117a, 124a. 129a 

{4, ^(mm.3\,zii\th^wm. 121b, 126 

b, 13 1b^(^«TSiO, SB85SI»tt5rir-rsSOG 
»*-^>^l>. SOGM{4*«SOG^$)I.V^{4*!iasO 
G^(0MixT3>oT t J: v S OGKiO^-^(cJ4 
SIJfeco}g»3T'iftBjt/::i:|Bl«=SrS6«, 0, 
fiJcfflteSBil 1 7, 124, 1 2 9tCi2lft«Sr}^«-ri. 

SrfflV^^J^-^T'&^Tt, SOGMic«*1±*SV^{4lR 

Wf^\:.h^>iifi^\^, *^iasoGffil^:fflv^/^« 

i:V^a3»**^S>-l.. ^Ttr, ^ffi-ftJll 1 7a, 124 
a, 129a{4, SOGMtC-fttT, ^Oa+tCfcttSv- 

J: 0 'J 3 yS^-fbUi: -r ^ - 1 1 T'^ I. . 

[0 17 3] i^^l 17b, 124b, 129b{4, 



(19) 



'^m^l 1-145288 



[ 0 1 7 4 ] ijctc. :^m<Dmm4:<ni^miiimtw\^ 

B0S3t:^Srll5 6-ll6 4$rfflV>TSiHB-r5. EI 5 

6 -a 6 4 , mm<7)mm4 <r>^immmmms<m 

tc. lEiiaSSJf^Ml 1 4tcr5i/l 1 6Srm-ts. 
CKOr^^^l 1 eco^Wcti, 03 HzjrrtXdiz^ Dfl 
gP14 l*^«§it^. 

[0177] <xiz. WMM^mitmi 1 4t5j:wr7i5' 

1 1 6±iZ^iBitm 117a ^Jgfi£L, $ <ofc^M 1 
1 7 b €r«l«f § . CimcJ: 0 . 1 1 7 i 

i^^isti iihxim^tihmjsmmimmi 1 1 

•bmWL^t\.h (05 6). 1 1 7 a{i, gesK 

SOGil5-Jg^S3ti6, Ta^fcBi 1 1 7 a<oa 

BtcfiDflgpi 4 1 (rmmmixt. -eio^ffittTffl^k? 

ixS. iJt, ^Ml 17b(i. /ifcittfcVDatcj; 
*i^U3yiKklBli:-rS«ri:*«T-#S*«, Tfi-ffc® 11 

[0 17 8] <?:tC. ifiS^B^ffllSMiMl 1 7±(C. m2 
SIE^M 2 Aijg^ ffl^tc^n L3t 7 :r h U i'' 

^ ):.\^xwmmmmm\ 1 7S:x-y^>-^^L. ia» 

«1 1 8 2rm-rS (05 7) . Z.<mMm \ 18<^ 

mzwkLxii. WMkm^tmmi 1 7<o«w*^^fc 

JKfcfT;t^.c:i:{cJo;i-C. r^^l 1 6<0±SR(c:iBta*^ 

immj^mi 1 7 <7)mmi,zwmim^?>tzib(7)^mm 

[0 179] mz. m&<^mm3(r>m2mwMiM2(om 
myrmtmrni^z, m2m^M2im&VAm5 8) , . 

121tiXX/y"7^123t:mm-i> (05 9) . 

r^^^ 1 2 3 <r>0miziim^ 14 7 . 
[oi80]<j:tc, w!Mm^tmmi2iiiXx/y^y 

1 2 3±tC;¥ffl<fcJi 124a ^mU. S 'i,tcffii^lg 1 

24b^Jt«-r-l., ^^ilcJ;'), iEiSJg^i^K12 
4*i?efi£$ixl> (06 0) . W-mimi 2 4a{i. ^ifi 
^117ai:|iiaic. ScLVSmt^^^hSOOmT 
Itei^l 24b{i, i^M^Ml 17btll«iC. ti 

btiicvDmizxhiyva ymmt -r^zt t^x-t 



GflSUl 4 7<7)mm^mm-i-iZtiiiiX'^ . 

[0181] mz. m2mw!^M2<7)m'^t isimc id 
^m^mm2 4^zmmi:m^L, zff)mmm\>^ 

C|g3eE^M3$-JBfig;-t-S (06 1) . $<^tl- ^lii«5 
^^}g®3c?)^^i:|5]«tc, ^mrS^mi 2 6*iJ:l/ 
r^^^l 2 8S:Jgfi!t1-«. (06 2) . 

[0182] ijctc, mmm^ssimmi2etsxx/ryir 

1 28±^rTffl-ft:«l 2 9a^)^BgL. ^£>lZimmi 

2 9b$-«is^^. ztiizxo. WMm^mtmm 12 

9imm^1Xi> (06 3 ) . W-^itM 1 2 9 a(i. ^fi 

-fM 1 1 7 a t |Sl«tC , e eSUjtt^^-f ^ S O G^T- 
i&O, iteMilSl 29b{i. i^JKl 17btTOc, ^v: 
i: mc V DSC J: S y 3 vi^-fblK h S C: t A^t'l' 
S . 1 2 9 {i, 1 2 9 a*i# 

[ 0 1 8 3 ] iJctC. m2/iffim2ibl>V^(ilS3iliei8 
M3(^^j:l»I«Uc. eeiS^I^M^i^l 2 9»ce2IS;M 

?rJ^)SL, ^c7)ig^f«[*]tc||4«i2^M4^)gfi!ti-?. 

(064),^ cotkcojMimmcomM 3 1 isi^-c* 1. 

[0184] ^mm(omm4(D^mi>mmm^mmt}X 
v^-^<^m&ijmi.zxtni. ^mm^mmmi 17,1 

24. 12 9fc:,-¥ffl-ft:ei 1 7 a, 124a, 129 

siti^isttL^tzib, Mmmm.mmmmi i 124, 
1 2 9<rmmt:'?-m^t't^ z t a^x-^ . y^fhw^^^ 
y^(omx.nm^f^±.x'^h. t.tc. Tmi,zmm^titi 
■r9^mzw^^^Lx\>^xh. z<7)mmzmm-ti>wi 

[0 1851 (^<r>mm5) m6 5li. :^^m^^ 

LtdS\mmx'$>h. 

[01861 ^mm<r>mm5<^^^mmmm^mii, 
mmmm^^mm 117, 124, 129 tcti, ^^mit 

ill 17 a. 124 a. 1 2 9 a*^-^^^!.. 1 
17 a. 124 a. 1 2 9 a.<0^'fi<7)±Mizm^$tltz 

mmmiuh. 124b. i2 9htx'WiUkm^mm, 
mmin. 124. i29^^^m^-thhcox'hh 

*<. BaSJiHte»Ml 21. 12 6. 13 1 tcti^m 
mt^iSttvr. rU'/^y.irm 12 1a. 126a. 1 

3 1a. fcjilf. «s^Ml2 1c. 126c. 131c 

xwmmimmi2i. 126. isn^^mm 

[0187] z<r>i. 0 ^j:^Mmm^m.i.zxmi. 
HSfieojg® 4 x-m^ LtzWkifin htih-:fj , r 5 ^ 1 
2 3. 12 7. i3 3<r)mm<om(^cMPmm^f>i,m 
smnznozbizj:-yx, mm^msm(rim.i:f)?> 
mrnvm-r izt if^^x-h h . 

[01881 {^<7ymm.e)mee\i.:^wm^(> 
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[0189] :mmcomme<r>^^tmmmjmmii. 
tfz. miSEiSMi tm2fflffiiaM2fcc^ra<50i2iRiifa 

imm 1 1 4 tc¥ifl-(l:® 114a SrSSffl Ltzi,<r)X'h 
[0190] 1 1 4 a{i. Se8iE»tt$r*-r.5 

14{i, Tffl-ftJll 14at^Ml 14bi:TlifiSt$ 
iX. ^^^1 14b(i:, 7ti:x(fCVD^^/i{±X>'N--y 

SHUiia^l^l 1 4(OMJ$S:ie@-r&8lflgS:#f- 

[0 1 9 1 1 2i=iiM<ojg.®6c7)¥Si«smaiiis&§i 

7 Ha 7 1 . «56<7)jg® 6 «0^fl5A«i5i85SMir)8j 

[0192] 3|s:||«fe<^ll6 c0S?Jt*^{i, ||«6<^JgSI 
3{c:*5{tl.ia2 7 tT-iOXStlHi^T'*^. L;t**o 

[0193] ^<0j^SI3c0EI2 7C:S^-rr9:J^l 1 3 

iteiSlll 1 4 c ^itSi--& (He 7 ) . IBiSJ^^ffli^ 
Kl 14c{i:. tztUtCy^m,Z^^^WLX%. i^V 

K 1 1 4 c (ommizim^ 1 4 0 izim Lxmsmfim^ 
[ 0 1 9 4 ] 1^ 1 jfffitiM 1 *g^^$-h.sii«fc: 
yif hUi^:^hm^xi^ tLxsMm^mmi 14 

c^-lyf-vy-f S (06 8) . 

[0195] <kiz. 101 co^ffltc:^'>-^;^ 

xyffil5 2&lt«L (H6 9) , i^^^xi^K 
15 2SrCMPj£tcJ:'9ST«-r-6. ^'yi^:^y'ymi 5 

2mfmiiwmmsimtmm 1 1 4 co^M**sai-rs 

*Tffd. ^ixtcJ:»3, iSSJ^^i^lSl 14cc7)a 
Bdco^^^t^J' y:/>C7^yM 1 5 2 $rl^ UT^ 1 SiSK 
Ml^m-rS (070) . =5rfc. lll«ii5»Ml<0« 
®{C{4. ^IBlEi^Ml^^figt-l.iS'ViJ^XxyfciSyi 
J^JSffliffi»)S 114c ^<8)S-r S 'J 3 ^^H^tJSi: OC 
MPCD»f®j»K{-ieEaLTIHia5 (^-^ <y i^y^^) 15 3 

[0196] mz, wj&m^m^m 1 1 4 oixi/m 

1 JSiilSlM 1 ±(c , ^mim 114a Srm-t* . ¥S 



■fIJil 14a{±. SOG)Ki:-ri.J:i:*«-C-^ 

i,. ^fc, socmn^m. mmi^tix-h'^xtxK. 

tfz. SOGmi>Zitx.Xfcm'P(,Ziilf&i^yy-il'Cr)± 

& y n y K-ftMh -r >r 1 1> -C' ^ •& i; (iSuie L Ac t 
tiO-C'$)S. c:o<kd(c- TO-fL/il I4a.^mf&tl 
dtlciO. mSEiSMlcO^ffifiOtHlgBl 5 3$r®iR 

UT^ffl-fbS 114 &ffmmi^miz-i-&zti}^x^ 

^Mi i4bSrttaL, wmt'^wm, 

1 1 4<om5:^T-^.& (07 1). WM^ 114b 

t . wmmmm. 1 1 4 «s®{4, 

^Wm 1 1 4 a<o#ttfc:J: ^^i^t'^hZ.tti^X^ , 

-etoi^oig. !Rf(cr7^i 1 (><mm- 

mzii\yr:. IHgpi 5 3tceH-ri.^iitt<7)?S®!|%2r^^ 
s. 

[0197] JJUi, *%BH#tcJ: -:>-C^$iX7t%B^*r% 

[ 0 1 9 8 1 ^vTf: , ±^®l3&ffflcO«^tr0iJ*L/;: 

[0 1991 ffiiBUifS^SIRtc:/oy#:^^^)i^ 

[020 0] IIJficOJ^®3. 4. 6lCfcV%T, 

EI»«S*6igilSl2 1. 126, 13 1*«rDy=S^>'i5^ 
«121a. 126a, 131ai:, ^iB-fkil 12 1 

b, 126b, 1 3 1 bt, «^K1 2 1 c, 126 

c, 1 3 ick<^3mm^<^n^i:m^Lx\^?,i}K f 

axdfy:/ai 2 1 a, 126a, 1 3 1 a t , TJfl'ft: 
®121b, 126b, 1 3 1 btCOiaiC, 07 2(C^ 
■rJ:3^«S»Kl 2 1 d, 126d, 1 3 1 d*ije^$ 
ixrt iVi. im^lKl 2 1 d, 126d, 13 1d{4, 

Ac i: i. {f c V D i 0 m$*tAc i< u 3 >'S?-fbJ^ fc-ri. 

[020 11 *7t, 7"O y^:^:7"Jll 2 1 a, 126 
a, 1 3 1 at4ig^-r-<4=5rvn |g2-~-ll4l 

(TAmw^-/ v^-^m^^x. cMP^^cj: oi^fSLTie 
me^mmm 117, 124, 12 9±<oMiBM{tf- 
9>^^w^-ti>-wm\izi.'>x . yo y^y^i^mi: 

*^StSM^m2-m4Jiie&M2~M4<0«-/7<0±a5 
[0202] tfz. SIS£cO}g®3~6<^l52JSiei8M 
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2, msmmuMs^ m^mm&MA^. m(&<mm 

mm4<r>fS2. 113. ig4eia«iivi2, mb. M4tcT 
ii. mm(mm5(om2. us. iS4iiii!iSM2. m 

fc. 127 7 l27 2{c^-r^«c^lHlSSJIMom 
2, 113. Sg4«ieiiaM2, M3. M4tCxAr/U:/'7 

[02 031 ifvT. Sll~^5fli^M l~M5iiT-<0 
[02 04] 

[^Bfl«03a«] 2|s:I@t=*5>,^TM^$itS^JcOdt>. -ft 
«<)^r tcotc J: o T » <^i^* 3»«i&mmfcgiBtf*ttf W 

[0205] ( 1 ) CMPffifcJ; O^MtC^lR^^iTt 
[0206] ( 2 ) CMP^fcrJ: OttliKCJ^JSSix^ 

[Hfficoism^UiHH] 

[01 ] *^B^O-|ISfec7)JgffiJ-CJ>S^««i^IllSSS 

[122 ] mm<r>mmi(r>^^i:i^m^mwcomtyjm 
[03] 5tt6<o0js 1 <^^mmm«i^(om^:m 
[04 ] mmmm. 1 co^fl^iiiK^Siois!j§*& 

[05] ^(mm. 1 to^l^«si^llI8ftSIB<^i©i^r& 

[06 ] ^<mm.\(n^wmmwmm.<m&-)j^ 
[07 1 nMcoj^Js 1 <r>^mmmmt^m<Tm&-}i^ 

[08 1 mk(rmm. 1 ^4^f«;^Ill8(flS<^^:^ 

<?>-^ ^-eiOXSIlltC:^^ t:^lfr®0-C* h . 

[09 1 niecoj^® 1 <^^mmmkM<n^-)i^ 

<0-M$-?-tfOXgJltC:S^ L3tair®0-CJ) S . 

[0 1 0 1 USteOJ^® 1 <^^^ft^lHl8^iB<^3t:fr 
ft<:0— 0ySr-5-<OXSJl{C^L/il)rE0-CftS. 

[011] 1 o¥^f4MlilKSISo9!ji:& 



[0121 %m.<mm 1 co^3i«5m«iii86sia<os!jt^r 

[0131 1 <0^««sft«lHlS&^S<7)gjt:^ 

&<0-t?iJ?: -e<?)XSJ«tc^ t ^^»fB0T* I. . 

[0141 mmcomm 1 co^^f^smmBss^scoigjs*- 

[015] mm<mB 1 <7)¥«#:ife«iHiKiiiicois!jt:fr 

gfec^-fi^iis: ^eonmmizijkLrz&immx'h^ , 

[017] 2 o^?|«sm«ls]S&JIS<7)SS|jt:fr 

[0 1 8 1 ^<mm 2 co^^i*:s«@ffigfi<o«js:^ 

[0191 m^<r>wm 2 <r>i!^mwfmm^^m.<^wi^-)5 
&<7)-0ij5r ^(TinwmzmLtzmmmx'h h . 
[02 0] mM<rms^2<r)^^mm^m.<7mi^ii 
m<7)-m^ ^(nummzTT^ i.fzmmmx'ib h . 
[02 1 ] h<.zm<7i%m(mmxh^^w 

[022] mi<mm 3 (r>^^mmm^m.<^m^ 
mn-m^ •e<oxsmtc^ i^rdsmmxh h . 

[02 3 1 l^eoj^BI 3<^¥«f<jmWIslS&Slg«0Sji* 

mco-mi ^cojimmiZTf: Ltzmmmx-h h . 
[02 4] %m<mm3(r>^mwwmm^m.<owk-fj 
m<r>—m^ ^(TtTmmz^ i,tzmmmx'i> h . 
[02 5 ] ^<r>mB3<o¥m#iWstm!^^<nwk-)j 
m<r)-mi ^(OTmmz^ikLfzmmmx'hh . 

[026] HfficOJgffit 3 <?5i|iSf*:m®llIS&Slg<75i?3t* 
ffi<0-tF!l^ -e^OX^tci^i^ L)tBr®0T'S> S . 

[02 7 1 IIMc7)je,^3cD^«c»SIIISS^gc7)iSJt:^ 
&C7)-^JS; ^-eoXSJltc^ L7tBrffi0-C'$)S . 

[02 8] SQtcOJglBBcO^fls^^HSS^SoSat* 

mco~m^^(OTmm(,z7r:Lfzmmmx'h^ . 

[029] HSfii^fflt 3 £0^fr*«llISS^SiOS[jg:^ 
a<:o-py$:^-<r)XSJil(c^LyiBr®0-CS>S . 

[03 01 ieJS<0?B«3O#^f*:»SE8&gll«7)i?jt:^ 
JS<7)-0|J$: -E-cr)X©iHc^ L?tBr®0T'ft I. . 

[03 11 m&<^mm3cr)imimm'^^mmcomm.-:)j 
m(7>-m^ ^(Dxmmiz^ vfzmmmTS> t . 

[03 2] mm<mm3(r>^iii^Mmm^^m<7)mm 
m^—mi: ^ff)xnmiiZ^ ttzmmmx-h •& . 

[0331 msi^crmm 3 <oimi^mtms6ms<r>mmij 
^—m^ ^(^xmmz^ Ltzmmmxh h . 

[03 4] mm<mB3<7)^ii^»mm^mm<7)mwj 

[03 5 1 |IMc^Si3^¥#*^(s]S&^ia<^SJt:fr 

0ys: -E-<7)XiSJiitc^ Lfzmmmx'h h . 

[03 6] SIJ6<:OJgH53c7)i<^#:S«II]8&^S<7)tgji:^ 
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[03 7] 03 eeo-j^mx-mtivtzm^crmzmT 

[03 9 ] 03 8<7)-jj6U®iBlTH^<t7tia5:«-Ofifc^0-C' 

[04 0] ^ff)^m3<7i^mmem^m.<m:m); 
[04 1 ] m4o</)-j^mx'mttifz^^<D&ckmx' 

[04 2] IIJfi^JgS3<7)i{i#ficS«IliSS$ia<Otiit* 

[04 3] nm<r>mm3(r>^mmMm^m.<nm:'&-)i 

[04 4 ] ^i0}^®3Oiii?¥f*^llIBiiai7)SJfi* 

[04 5 ] ^<^mm3<r>^ii(mmmm.<n$m)i 

[04 6 ] ll«6cO?^«3<0^*i^*f*:^lHl8S5ISiOS8Ji:^ 

[04 7 ] mm<^mm3<^mwwm^m.<7m&n 
[04 8] ^<n>jm3<7)ii^mimmv^m.<^wi^ 

[04 9 ] SIM«OJ^® 3 c04iSi*:S«IlI8&^SWiSJt:fr 

[05 0] mmjm3mmmm!mi^<nm^ 
[05 2] iiife«ojg®3oi|i^«:^0ffi^a<^»3S:*r 

^«O-fi!9^-e<OXSWItS^L>iBf®0-C'fcS . 

[05 3] ^<mm3(rmmmm^m<^'m^ 

[054] HM^?^® 3 iO¥^«:»«[HlS^M<^SStJt* 
ffi<0-^JS: -eoxSJKc^ L !'Sllr®0-Cfc & . 
[05 5] *^B3<0$ ^.tCfl&c^^<DJ^®-Cfc5¥3l«c 

[05 6] m&(nmm4(oii^muM^^m<r>wm:fj 

[05 7 1 ^O?^®4c7)i|i^«c^ig|^g<0S3t* 
a<7)-e?3Sr-eoxgJ«tc^ L^llfffi0X'*S . 
[0581 5Qfi<r)Jg® 4 O¥SSf<^liI»^g<0f|t3t* 

mcn-mi: ^cr>iLmmiz9^i.fzmmmx'h s . 
[05 91 m&<7ymm4<7)^^mtiMmmm<7)mw3 
mcrt-m^^coxmmz^Ltzm^x'hh. 

[06 01 lli6^J^®4co^gSf<s^|HiKSISof8Jt^ 

[06 1] mmcr>Bm4<7>i^mmmm^m.<^mmfi 



mco—mi -tcoxSiC^ L!'::rBrffi0T-*> h . 
[06 2] ^M«0)^®4(7)^»«£mSlElSS^S<O|!!Jt:6- 
S<0-fiRJS: -e<7)XSJi|Sic* L7tl)fffi0T'*> l» . 

[06 3] nm(mm4(r)^^tii^^mmscr>m^iii 

[06 4] mm(r)mm4<o^mi^Mmm^mm(r)mtij 
mo— mi: -5-<^xs)iitc^ Ltimmmx'h h . 
[06 51 2|s:f|HB<o$ (>(,zmffymn(mmx'h?>^mi*i 
mmm^m.(7)—mi:7sk i.f.immmx'h h . 

[06 6] 2|s:|6BBtfO$ (5tCflil<7)|IM(7)}^®t'$>i.^^#: 

[06 7] mm.<mme<r>^wnmm^mm.<^mm} 
mc^—m^ ^cr>TMmz^ \^tz^mmx'h h , 
[068] ^comm. 6 (r)^m-WMmsi^mm.<r>m)^-n 

[06 9] mk<r>mme<^)^^wmm^^m.(ow^-n 
mn—mi: ^(r>TM^i,zfr^ i^tzmmmxh h . 
[07 01 mk<mme<r^mi/if^mm^m.<^wm.-}i 

[07 1] mi&(mme(r>^w$mm^m.<^w^i; 

[07 2] 3ts:f6B^c7)$ <i.lc:fl!l<7)||J£<^J^®T'*>^^#: 

[07 31 ^^^hifim^vt:\mM.^m?m'hmm 

X$>'0. (a){i^ffi0, (b) <± (a) tCiSttS fa- 
ta |fr®0. ( c ) <i ( a ) CtJtt * c - c Br®0T-2b 
-I.. 

[07 4 1 2|s:5|HH<0$ fetCfl!l(7)llte<0Jg,^r'ftS^i^#: 
^iHlSSSIBiO-^JS: ^ L^cBJr®0-CS> «. . 
[07 5] 2is|R|BBi7)$ <^tcflU<^|IM<^JeS-C'S)§*^{4s 

^iHi8ms<?)-0ii^ LtMmmx'hh. 

[07 6] *^BHi7)$ <?>lcflt'(r)||McOJgBt-C'J>S*SS«t 

[07 7 1 ^^mi^ (iizm(^mimmjsx'hh^m¥f^ 

[I^-^^OSJHJ] 

1 

2 SOIJJ^Ji 

3 U?iS^8i«^ 

4 p'>x;l/ 

7 y-Ymm. 

10 ^x-y~rtmm 
1 1 a asi^ig 

1 1 b iirs^ffi 

lie XC^yy^ 

12 mmi 

13 ^wLy^y 
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2 04 mskm 

20 5 GflSC 

20 6 mtm 

207 r5^^ 

2 0 8 mmvan 

209 mtm 

2 10 WM. 
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Ml mifiEtll 

M2 m2mw^ 
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